Introduction: Fecal microbiota transplantation (FMT) is currently being explored as a potential therapy for ulcerative colitis (UC). Here, we report the first case of a UC patient with allergy to 5-aminosalicylic acid (5-ASA) who underwent FMT and achieved clinical remission.
Introduction
5-aminosalicylic acid (5-ASA) preparations have been used as first-line drugs for treatment of ulcerative colitis (UC). [1] However, a few patients with UC are allergic to 5-ASA. For these patients, effective induction and maintenance treatment appears to be weak. Although the etiology of UC has not been fully understood, it is well-known that abnormal intestinal flora participate in the development of UC. [2] Current theories postulate that the alteration of the intestinal microbiome, also known as intestinal dysbiosis, triggers abnormal mucosal immune response and leads to the development of chronic intestinal inflammatory disease. [3] Differences have been documented in the composition of the intestinal flora between UC patients and healthy individuals with a decrease in gut microbial diversity and a shift in the balance of intestinal flora. The unbalanced coexistence of gut microorganisms possibly contributed to the development of UC by immune changes and microbial metabolite alterations. [4] Manipulation of the gut microbiota, therefore, may represent a target therapy for UC. Fecal microbiota transplantation (FMT), the most effective strategy for reconstruction of the gut microbiota, [5, 6] is currently being explored as a potential therapy for UC. [7] [8] [9] [10] [11] [12] However, the clinical results have been varied. [13, 14] The reason for the failure of FMT is not clear and there is no reliable way to predict who may benefit from FMT. There is also no report whether FMT is effective for UC patients with allergy to 5-ASA. Considering that the intestinal flora in patient with allergic diseases was unbalanced, we speculate that FMT shows potential treatment for allergic diseases, including allergy to drugs. Here, we report the first case that a patient with refractory UC with allergy to 5-ASA underwent FMT as a treatment.
Case report
A 47-year-old man, with a 9-year history of UC was referred to Huai'an First People's Hospital, Nanjing Medical University in March 2017. It was not the first time for him to our hospital for medical help. During the past 9 years, he had received 5-ASA including sulfasalazine and mesalazine and irregular oral steroid therapy. However, administration of 5-ASA led to red itchy rash
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on his face and torso, although the rash disappeared after 5-ASA was stopped. But it appeared again if 5-ASA was re-used, suggesting that he was allergic to 5-ASA. Owing to reluctant use of immunosuppressive agents and tumor necrosis factor inhibitors, he routinely received intravenous steroid therapy every 2 to 3months because of worsening condition. On March 25th, he was hospitalized again because of suffering from gradually aggravated abdominal pain and frequent bloody diarrhea with an average of 8 times daily. Colonoscopy showed that a continuous distribution of superficial erosion and ulceration (Fig. 1A ). As previous, we gave him intravenous steroid therapy (methyl-prednisolone, 60 mg daily). Unlike before, his symptoms did not improve after 3-day use of steroid.
The following treatment was limited. Considering all that, after The fecal microbes for FMT were obtained from a healthy 13-year-old boy according to the selection criteria described in our previous report.
[ 15] Fecal microbes were purified in our laboratory according to Filtration Plus Centrifugation method. [15] The donor stool (about 200 g) was dissolved in 1000 mL of sterile saline, then the suspension was poured into several filters with different apertures to remove the scum. The filtered liquid was separated into several 50-mL tubes for centrifugation (2000 rpm/min, 3 minutes), and then we removed the supernatant, added sterile saline, and mixed for centrifugation again. This process was repeated 3 times. Finally, the sediment was obtained and diluted with 200-mL sterile saline. The whole processing time was about 1 hour. Thus, fresh fecal microbes' suspension was prepared and immediately transplanted into the terminal ileum and the right colon by colonoscopy. The endoscopic image during fecal microbes' infusion is shown in Figure 1B .
After FMT, food intake was limited to 500 g semi-liquid in the first 24 hours and then normal diet was followed. One week after FMT, the patient was assessed by gastrointestinal symptoms. We found that the frequency and severity of abdominal pain significantly reduced. The stool frequency decreased to 2 to 3 times daily and the bloody stool was also significantly improved. At one month after FMT; reviewed colonoscopy revealed significant improvement in colonic mucosal lesions (Fig. 1C) . During the colonoscopy, the patient received the second FMT as planned using the same donor (Fig. 1D) . Three months after the second FMT, the patient had no diarrhea and any blood in stool. He underwent colonoscopy again and the damaged colon mucosa had reached full healing (Fig. 1E, F) . During the 9-month follow-up, his condition did not recur without any treatment. No adverse event was observed during the FMT and follow-up.
To evaluate the disease activity and efficacy of FMT, Mayo scores were calculated before and after FMT. The score that ranges from 0 to 12 point was based on the total of stool frequency, rectal bleeding, endoscopic findings, and a physician's global assessment. The total Mayo score and sub-item score were listed in Table 1 . As shown, clinical and endoscopic remission was induced and maintained by FMT. The clinical response of this patient to FMT was considered effective.
Discussion
The concept of FMT for treatment of human intestinal diseases was firstly recorded in China at least since the 4 th century. [16] FMT has become an effective strategy for the treatment of UC in recent years. Zhang et al [9] investigated the therapeutic role of step-up FMT for steroid-dependent UC. After step-up FMT, more than half of the recruited patients obtained clinical improvement, suggesting that patients with steroid-dependent UC may benefit from FMT. In our study, we first reported a UC patient with allergy to 5-ASA benefited from FMT after failure of steroid therapy. In our report, the patient was allergic to 5-ASA and short-term steroid therapy was ineffective. In this case, we performed the FMT strategy. The gastrointestinal symptoms were immediately controlled and the patient obtained clinical remission during the 9 months' follow-up without using any drug.
Increasing studies have focused on the therapeutic effect of FMT in UC; however, the effectiveness was reported differently. The following points should be concerned for the explanation of these variable results: the donor source, fecal microbiota purification methods and fecal microbiota status, disease activity of UC, and permitted concomitant therapies. These possible influencing factors might be different for each case. FMT reestablished the intestinal microbiome and showed benefit for UC patients. The mechanism has been still unstated, although it has been hypothesized that healthy donor microbiota may restore homeostasis to the aberrant microbiome and host immune response. [3] Healthy donors are usually recruited from family members; however, there is a lack of evidence to suggest that kinship or non-kinship donor present different therapeutic effects. In this report, a 13-year-old healthy non-kinship boy was selected as the donor after strict screening. Unfortunately, we could not analyze the fecal microbiota composition because the container that holds the stool samples broke during the preservation. In our opinion, the donor selection is important for achieving good therapeutic effect and the fecal microbiota purification methods are crucial for low adverse events rate after FMT by our recent study (new article is being prepared). In this case report, FMT was considered effective based on the improvement of gastrointestinal symptoms and mucosal healing by colonoscopy after FMT, although there is lack of fecal microbiota composition analyses. Another factor that might affect the therapeutic effect is the time spent in the purification of fecal microbiota. Reducing the exposure time of the fecal microbiota to the air is important for preserving its function. In our laboratory, the time was about 1 hour, significantly shorter than the 6 to 12 hours reported by other studies. [17] This was important for obtaining success of FMT for the UC patient.
5-ASA administration is the maintenance treatment of UC. Although the drug is mostly well tolerated, a few patients are allergic to 5-ASA. The limited therapeutic choice for these patients is long-term use with immunosuppressants. However, several patients in China are unwilling to use immunosuppressants. Hence, the quest for an effective and safe approach for these patients is important. To the best of our knowledge, there is no report on using FMT for UC with allergy to 5-ASA in the publicly available literature. We performed FMT for this refractory UC patient and succeeded. This patient lives well without any treatment during the 9 months' follow-up.
In conclusion, FMT has been considered as an effective treatment for refractory UC through remodeling of intestinal microbiota. 
